Cytoprotective effects of diallyl trisulfide against valproate-induced hepatotoxicity: new anticonvulsant strategy.
Sodium valproate (VP) is an important antiepileptic drug, although it can produce deleterious hepatotoxic reactions. Diallyl trisulfide (DATS) is the principle component of garlic oil that possesses antioxidant properties. This study explored the potential hepatoprotective activity of DATS against VP-induced hepatic damage and its underlying mechanisms. In addition, the study assessed the effect of DATS on VP antiepileptic activity. Rats were given DATS once daily at two different doses along with VP for 2 weeks. Results have shown the ability of DATS to counteract VP-induced hepatic damage as it decreased elevated serum transaminases (aspartate aminotransferase and alanine aminotransferase) and alkaline phosphatase. Liver histopathology indicated that DATS preserved the hepatic structural integrity and protected against VP-induced hepatic steatosis and necro-inflammation injury. DATS ameliorated VP-induced oxidative stress and increased the antioxidant capacity of the liver. Immunohistochemical analysis showed activation of nuclear factor kappa-B along with high expression of cyclo-oxygenase-2 (COX-2) upon VP administration. This was accompanied by overproduction of proinflammatory mediators (TNF-α, IL-1β, IL-6). Tracing the apoptotic pathway, VP administration induced marked apoptosis using TUNEL staining. Furthermore, VP-treated animals exhibited high immunoexpression of Bax protein and increased levels of Bax and caspase-3 while level of Bcl2 was significantly decreased in hepatic tissue. However, DATS simultaneous treatment counteracted all of these molecular pathological changes. Using pentylenetetrazole (PTZ)-induced seizures model in mice, the effect of DATS on the anticonvulsant activity of VP was found to be positive, meaning that combination of DATS with VP can confer protection against VP-induced hepatic injurious effects through its antioxidant, antiinflammatory, and antiapoptotic properties without affecting VP antiepileptic activity.